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Drawing Machines, Bathing Machines0RWRUELNHVWKH6WDUV« 
Where are the Masterpieces? 
James Faure Walker 
 
 
 
James Faure Walker, Villa Dora 2008, 41" x 34" (104 x 86 cms) archival inkjet print. 
 
1. Digital Undefined 
 
I am entering this discussion of drawing and technology with some misgivings. Should I 
DVVXPHWKDWWKHWHUP¶GLJLWDOGUDZLQJ·PHDQVVRPHWKLQJFOHDU-cut, and that everyone knows 
what I am talking about? Probably not. Some think in terms of digital experiments ² perhaps 
using Processing ² and some think of drawings made by machines, or drawings made on smart 
SKRQHV2WKHUVWKLQNDERXWDSURFHVVRIVFDQQLQJILOWHULQJDQGWKHQSUHVVWKHEXWWRQDQG«
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¶SULQW-RXW·7KHWHUPLQRORJ\LVIXOORIELDV7KHZRUG¶PDQLSXODWH·VRXQGVFRQWUROOLQg, 
LPSRVLQJZKLOH¶GUDZLQJ·LVZKROHVRPHOLNH\RXDUHUHVSRQGLQJVHQVLWLYHWRWKHZRUOG
DURXQG\RX¶'LJLWDO·PHDQVYLUWXDOQRWUHDOO\WKHUHVLPXODWHGIXWXULVWLFQRWWRXFK\-feely, not 
engaged with the whole history and texture of art. So, if the small talk of drawing conferences 
LVDQ\WKLQJWRJRE\,NQRZWKDWWDONLQJXS¶WKHGLJLWDO·ZRQ·WZLQPHPDQ\IULHQGV 
 
A brief resume: I have been in the habit of using drawing software, drawing tablets, cameras, 
printers, projectors, for over twenty years, and think of these ways of drawing as natural. This 
does not stop me using pen and paper, and carrying sketchbooks around, copying pieces in 
museums, or spending a fortune on top quality oil paint. The frustration comes with 
exhibitions. I have shown the same work in a drawing show, a print show, a painting show, 
and a digital show; it is only in the latter that the technicalities become the foreground issue. 
My mission has been to develop a seamless passage between the different palettes, and 
sometimes I get away with this ² YLHZHUVZURQJO\DVVXPH¶GLJLWDO·SDUWVWREH¶SK\VLFDO·DQG
vice versa. But all this is not as it should be. You should not have to prove the viability of your 
PHGLXP1RRQHHYHUVD\V2KVR\RXFDQDFWXDOO\EH¶FUHDWLYH·XVLQJSHQFLl and paper.  
 
6RZKHQ,ILQGP\VHOIXVLQJWKLVWHUP,ILUVWRIDOOKDYHWRVWUHVVWKDW,GRQ·WQHFHVVDULO\VKDUH
WKRVHVRPHZKDWQHJDWLYHDVVRFLDWLRQV,GRQ·WHYHQWKLQNWKHUHLVD¶GLJLWDO·NLQGRIGUDZLQJ
WKDWLVGLVWLQFWIURP¶WUDGLWLRQDO·GUDZLQJ² whatever that is supposed to mean. Once you 
integrate the power of computing with the disciplines of painting and drawing you open up 
WKLVVSHFWDFXODUQHZGLPHQVLRQ:K\GRQ·WZHMXVWVWHSLQDQGPDNHXVHRILW",KDGZULWWHQD
ERRNLQ¶3DLQWLQJWKH'LJLWDO5LYHU·WKDWGHVFULEHGKRZVRPHRIXVIRXQGDZD\RI
navigating through the wonders of computer graphics and yet remained painters1. We are still 
¶SDLQWHUO\·SDLQWHUVWRR0\RULJLQDOSODQZDVWRIROORZWKLVXSZLWKDVLPLODUERRNVKLIWLQJWKH
emphasis to drawing. I discovered that there were some drawing books published in the 
·VSDUWLFXODUO\WKRVHFRYHULQJERWDQ\DQGZDOOSDSHUGHVLJQWKDWKDGORQJUHPDLQHGLQ
print and chimed in with the way drawing software was arranged. In one case a student 
WUHDWHG/HZLV'D\·V¶1DWXUHDQG2UQDPHQW·DVDPDQXDOIRU,OOXVWUDWRUKHIRXQGWKH
LOOXVWUDWLRQV¶FRRO·EXWFRPSODLQHGWKDWWKHODQJXDJHZDVDUFKDLF2. The more I looked into this, 
and the more how-to-draw books I amassed, the more complicated the questions3.  
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James Faure Walker, Rubicon µ[µ[FPVRLORQFDQYDV 
LQFOXGHVERUURZLQJVIURP&KDSPDQ·V¶$PHULFDQ'UDZLQJ-%RRN· 
 
2. Drawing Manuals and Machines 
 
In the first place, it appears there never was a time when everyone agreed about what to draw, 
RUKRZWRWHDFK7KHQDVQRZWKHUHZHUHFRPSHWLQJLGHDVRIZKDW¶EHLQJDEOHWRGUDZ·UHDOO\
meant. There were debates about the merits of drawing from memory versus drawing from 
observation; about copying drawings; about spontaneity; about line versus tone; about using a 
ruler for straight lines; about drawing in the studio or in the open air. How to draw books of 
that time included Rowney, or Winsor and Newton catalogues illustrating portable easels, 
pantographs, and ingenious drawing gadgetry. The airbrush was invented as early as 1879. 
Advertising depended on drawn illustrations, and innovations in reproduction processes fed 
LQWRWKHZD\GUDZLQJVZHUHPDGH*HQHUDOO\\RXVHQVHDSUDFWLFDOWRQH7KH\GLGQ·WQHHG
phenomHQRORJ\RUWKH¶GUDZLQJDVFRJQLWLRQ·VSHFXODWLRQRIWRGD\·V'UDZLQJ5HVHDUFK
Network.  
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The Royal Academy banned how-to books from its premises, calling them Book Academies. 
7KH(VWDEOLVKPHQWRIWKHWLPHPD\KDYHORRNHGGRZQRQ¶WUDGH·DQGRQDPDWHXUs, but there 
was the occasional conversation. In 1905 Percy Bradshaw, postcard artist, cartoonist, teacher, 
prolific writer on drawing, founded the Press Art School, a correspondence college in South 
London. He ran it for fifty years. He also compiled some wonderful anthologies of advertising 
DUW$WRQHGLQQHUDURXQGKRVWHGE\WKH¶7KLUW\&OXE·KHVDWQH[WWRWKH3UHVLGHQWRIWKH
Royal Academy, Sir William Llewellyn, a portraitist. Bradshaw made a remark to the effect that 
you flatter princes, I sell pickles4/OHZHOO\Q·VZRUNVDUHTXLHWO\IRUJRWWHQWRGD\ZKLOH
%UDGVKDZ·V¶$UWRI%ULWLVK$GYHUWLVLQJ·LVDJROGPLQHVRXJKWRXWRQH%D\:HZDUPWRWKH
commercial drawing of the nineteen twenties, seeing it with eyes sensitised by Pop Art, while 
the loftily self-conscious academic draughtsmanship of the time leaves us cold.  
This makes me wonder. Here and there I come across adverts today that promise you 
WUDGLWLRQDO¶GUDZLQJVNLOOV·E\VWXG\LQJWKHQXGH6NLOOIRUZKDWSXUSRVH",DVNP\VHOI,VLW
disciSOLQHIRUGLVFLSOLQH·VVDNH"'UDZLQJIRUGUDZLQJ·VVDNH":K\WKHIL[DWLRQRQ¶WKHILJXUH"·
It all seems at odds with the sheer variety and joy of the drawing of that period, where 
%UDQJZ\Q·VLQWHULRUVDGYHUWLVHG6WHSKHQVRQ·VIORRUSROLVKRU5HJLQDOG0DUVK drew cartoons 
IRUWKH1HZ<RUNHU'RZHKDYHWRNHHSGHILQLQJDQGUHGHILQLQJ¶:KDW'UDZLQJ,V·LQRUGHUWR
show how liberal we are? Or to reduce it to some purist essence about mark-making ² human, 
universal and timeless? Perhaps these are the truly boring properties of drawing, aspects that, 
unfortunately, sometimes get distilled into the thin abstraction of early computer drawings. But 
when it came to the more playful, and creative use of images, with the Amigas and Macs of 
WKH·VLWZDVXVXDOO\JUDphic design that raced ahead, while fine art tottered on behind. 
  
Microprocessors are all around us, and whether you are drawing, cooking or travelling on the 
underground the evidence is in your face. IPods, iPads, online news, mean that fewer and 
fewer people are reading newspapers on newsprint. Whether or not you make use of any of 
this gadgetry to record what you see, or to make drawings, the world that surrounds you is not 
what it once was. Will we end up drawing on e-SDSHU",GRQ·WWKLQN,ZLOOEXW, recognize that 
soft pencil, washes and textured paper developed for seascapes and picturesque agriculture are 
not right for Piccadilly Circus. So the question of what you draw, how you  
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The Bugatti of Egypt (circa 1500 b.c.), Wheel of my Touring %XJDWWL)URP2]HQIDQW¶)RXQGDWLRQVRI
0RGHUQ$UW· 
 
UHVSRQGWRWKH¶WHFKQRORJ\·RIHYHU\GD\VFHQHU\LVERXQGXSZLWKWKHGUDZLQJWRROV\RX
KDSSHQWRFKRRVH7KHVHDUHQRWQHZTXHVWLRQV2]HQIDQW·V¶)RXQGDWLRQVRI0RGHUQ$UW· 
takes a broad sweep from pre-history, to microscopic images, to the flying-boat: he pondered 
how art could cope with the modern age of machines. One of his many striking visual 
juxtapositions cites the oldest technology, the wheel, comparing his 1928 Bugatti with an 
Egyptian chariot5.  
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6DPXHO3URXW¶+LQWVRQ/LJKWDQG6KDGRZ&RPSRVLWLRQHWFDVDSSOLFDEOHWR/DQGVFDSH3DLQWLQJ·3ODWH;,,
edition. 
 
A pedant will say that pencil and paper is a technology; that where, how and what you draw 
involves techQRORJ\LQRQHZD\RUDQRWKHUWKDWZKDWZHSHUFHLYHDV¶QDWXUH·RUDVD¶PDFKLQH·
RUDV¶GLJLWDO·LVUHODWLYHLWPRYHVRQIURPGHFDGHWRGHFDGH%DFNLQ his ¶+LQWVRQ/LJKWDQG
6KDGRZ·6DPXHO3URXWhad described EDWKLQJPDFKLQHVRQWKHEHDFKDV¶REMHFWLRQDEOH·+H
advises interposing a figure as a distraction6. That way they blend in, no longer offending the 
sensibility. The wheel is one of the oldest technologies we have. I should mention that other 
wheel-based technologies had an impact on art. BiF\FOLQJWUDQVIRUPHGWKHVNHWFKHU·VUHSHUWRLUH
,QKLVSRSXODU¶:DWHU&RORXU3DLQWLQJ·RI$OIUHG5LFKELF\FOHVDURXQGWKHFRXQWLHVLQ
search of the best watercolour subjects. He advises against motorcycles, because of their effect 
on the nerves, and because of shaking hands7. 
 
3. Prototypes and Masterpieces  
 
Turning away from these encounters between drawing and intrusive machinery, I notice that 
RQHRIWKHTXHVWLRQVDVNHGKHUHLV¶where are the masterpieces of digital drawing"·:HOORQH
answer could be straightforward: they are in museums. The Victoria and Albert Museum has 
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one of the most comprehensive holdings of computer drawings in the world, through the 
donations of Patric Prince8. There have been major exhibitions in the USA and Germany that 
collectively have come to define this field9. A consensus has emerged over the past ten years or 
so, and the same names crop up: Roman Verostko, Harold Cohen, Mark Wilson, Vera Molnar, 
Frieder Nake, Hans Dehlinger, Paul Brown, Casey Reas, Manfred Mohr, Anna Ursyn, for 
starters. Though well known within the field, and recently exhibited in the definitive exhibitions 
Digital Pioneers and Decode at the V and A, they may not be household names for the drawing 
community. These works, it should also be said, DUHGLVWLQFWLYHDV¶DOJRULWKPLF·RU¶JHQHUDWLYH·
drawings, often made with a plotter, and have the look of geometric pen drawings. While not 
the first generation of computer artists ² this is already fifty years old ² they represent only one 
genre of digital drawing, the most recognizable form, the most researched by PhDs.  
These exhibitions were presented in the design category, and digital was the key term. You 
PLJKWDUJXHWKDWWKH\ZHUHQRWGUDZLQJVLQWKH¶ILQHDUW·VHQVHWKH\ZHUHQRWUHFRUGVRIKXPDQ 
seeing, feeling, making marks, or sketching out ideas. For the most part these images were 
abstract, and most could be filed under Late Constructivism.  
 
Masterpieces? Possibly, but it depends on your point of view. It would be possible to mount a 
quite dLIIHUHQW¶GLJLWDO·H[KLELWLRQRIPXFKPRUHIOXLGZRUNIXOORILPDJHU\ZLWKRXWDQ\WUDFHRI
constructivism, and without it being so pioneering, but then the digital origin would have been 
less prominent. Up to now that is the label that gains public recognition. In an ideal world we 
would be able to see many varieties of drawing in the same context. But surveys of 
contemporary drawing do not ² so far - acknowledge that this body of achievement even exists. 
Exhibitions may include an animation, usually with a homemade feel, or a video, but these look 
OLNHWRNHQ¶QRQ-VOLFN·LQVWDQFHVRI¶QHZ·WHFKQRORJ\1RUGRFRQWHPSRUDU\GUDZLQJDQWKRORJLHV
and how-to books have much to say on the subject, and what they do say can be the voice of 
prejudice. This may soon change. There are many stunning images. Besides which, the task of 
integrating the processes of drawing with the complexities of computer graphics - especially 
before off-the-shelf programs were available - took great ingenuity and determination. You had 
no models to draw, and no models to follow, no tracks in the snow, and of course no tips from 
the past in the how-to-draw literature. But then again, this particular revolution was happening 
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off-stage, while the drawing world had other innovatory ideas to chew over - ¶FRQFHSWXDO·¶SRVW-
PRGHUQ·¶LQVWDOODWLRQ·¶SHUIRUPDWLYH·,WZDVDOOWRR 
 
 
 
James Faure Walker, Dark Filament DUFKLYDO(SVRQSULQWµ[µ (112 x 134 cms), (exhibited in the Digital 
Pioneers exhibition, 2009-2010, collection Victoria and Albert Museum). 
 
HDV\WRGLVPLVVDQ\WKLQJWRGRZLWKFRPSXWHUVDV¶JUDSKLFV·(YHU\RQHFRXOGVXSSRVHWKDW
JHHNVFRXOGQ·WGUDZDQGKDGQRWKLQJWRRIIHULQWKHZD\RIDXWKHQWLFDUW 
 
4. Outsider technologies 
 
%HLQJRXWVLGHWKH¶ILQHDUWGUDZLQJWULEH·ZDVDOLWWOHOLNHEHLQJRXWVLGHWKH5R\DO$FDGHP\
circles in the twenties. Amateurs and commercial artists could take advantage of innovations 
that the purists regarded as low-caste gimmicks. They could sidestep the doctrines and work on 
their experiments with an open mind. Given the way the world around them was changing this 
meant they could be more in touch. In the twenties there were no Poussin drawings of Fords 
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DQG+RRYHUVDQGLQUHFHQWGHFDGHVWKHILUVWDUWLVWVWR¶JRGLJLWDO·ZHUHQRWVRShisticated post-
modern theorists, but the individuals who from the seventies on invented ways to exploit the 
power of the algorithm, or the power of the web. They surfaced at computer art conferences 
such as SIGGRAPH, ISEA, and Ars Electronica10.  
 
You could put this another way, and say there are aspects of our everyday lives where a 
conventional sketchpad approach ² drawing what you see in front of you - just breaks down. 
:KDWXVHGWREHFDOOHG¶F\EHUVSDFH·GRHVQRWREH\WKHODZVRISHUVSHFWLYH7KDWPLJKW seem 
improbable subject matter, but if you use drawing software as a matter of course, then you may 
well find you think of the visual field in terms of windows, layers, links, menus and hot spots. 
If students were set the self-portrait as a subject, would it be fair to insist that pencil and paper 
rather than Facebook provided the more revealing format? The point is, we gain nothing by 
EHLQJLQIOH[LEOHDQGWKHUHDUH¶WUDGLWLRQDO·VXEMHFWVZKHUHDPL[RIGUDZLQJGHYLFHVLVWKHEHVW
option:  capturing movement, articulating pattern, drawing underwater, drawing the night sky, 
DQGVRRQ%XWDV,LPSOLHGWR¶GUDZGLJLWDOO\·LVQRWWRVHWRIIGRZQDRQH-way street, as if 
RQFH\RXFRQYHUW\RXFDQ·WJREDFNWRWKHVNHWFKERRN,KDYHVHHQVNHWFKERRNVE\ 
 
 
James Faure Walker, Lisbon Faience Study, µ[µ[FPVZDWHUFRORXURQSDSHU 
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VRPHRIWKHPRVWSUROLILFDQGDSSDUHQWO\SV\FKHGHOLF¶GLJLWDO·DUWLVWV- Yoichiro Kawaguchi11, 
William Latham12 and Ken Huff13 are good examples ² full of spectacular coiling plants and 
PDULQHOLIH,WLVTXLWHZURQJWRVXSSRVHWKDWEHFDXVHDQDUWLVW·VZRUNLV¶GLJLWDO·LWLVWKHUHE\
less connected, or derived from the natural world. Some subjects are simply too small, too vast, 
or far too distant to draw with peQFLODQGSDSHU5RE.HVVHOHU·VDPD]LQJLPDJHVRIWKHPLFUR
world of seeds and pollen, discovered through the electron microscope, would be another case 
² and, again, he also draws plants directly14. Both sets of work, surely, can be counted in as 
drawings.  
 
What I have said so far has been shaped by what I have learned from colleagues in the field, by 
trial and error, and from my tentative attempts at teaching this as a subject. I accept, however, 
that it will only be through example, through showing rather than telling, that this dimension 
of drawing will gain wide acceptance. I mention these three projects in that spirit. Each, I hope, 
is pragmatic rather than dogmatic in approach.  
 
5. Drawing football, Drawing light years 
 
In the summer of 2009 I received an unexpected commission. I was one of five English artists 
selected to make a print celebrating the South African 2010 World Cup15. It was outside the 
football season. The only way of watching football was on the Internet. In this case it made 
sense to draw from the screen, reversing my usual practice. I drew rapidly with pen and paper, 
capturing characteristic gestures, the arms being as important as the feet. I distilled these into 
six posture types, just rectangles and circles. I had to comply with copyright conditions, and 
individual players, or nationalities could not be represented. I also realised that a 
straightforward illustration would run into problems of viewpoint. Most of us watch football 
on TV, from overhead, with fast cuts, close-ups, our attention guided by the camera, which 
tracks the ball. What I came up with was like an animation worked into the shifting pattern of a 
still image; alluding to constant movement within the defining rectangles of the pitch, penalty 
area, and goal. (I borrowed some of this from a Soviet fifties textile design I had photographed 
at an exhibition in Boston some years ago.) I might have arrived at the solution through 
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laborious collage, but the advantage of making it in paint programs was the speed of 
permutations I could run through. You can move shapes around as if they are fridge magnets.  
 
 
James Faure Walker, Study for Up, 2009 (digital transcription of first sketches). 
 
Mistakes help the process. At one point I put a 700 percent scale change in instead of a 70 
percent, and I got a full-face close-up.  
 
The second case was a drawing jam session DWWKHH[FHOOHQW¶'UDZLQJ6SDFHV·LQ/LVERQ16. Three 
of us spent two weeks drawing each other, and in the evening sessions the public joined in and 
drew us as well. My colleagues, Ana Leonor Rodrigues and Pedro Seraiva, drew principally in 
pencil and pen, while I undertook to use a mixture of digital and other methods. Drawing in 
public was a real test.  I depended on a laptop, scanner, projector, printer, as well as felt-tip and 
paper. ,FRXOGWDNHDSKRWRSURMHFWLWWUDQVFULEHLWWKHQGUDZP\FROOHDJXH¶OLYH·DVZHOO. I 
SURGXFHGWZHQW\ODUJHGUDZLQJV,VWROHLPDJHVIURPP\FROOHDJXHV·GUDZLQJVDVWKH\GLG
from mine. In comparing our approaches, I realised that the way I work was quite robotic, as if 
working against the clock, without the pauses for reflection, the half-closed eyes, the standing 
back, the adjustments and corrections you make when drawing with pencil and eraser. It is not 
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that I was driven by a plan, because I was constantly switching between motifs, editing out 
whole sections, making radical changes through the laptop, but I needed to move fast. It 
proved easier than I anticipated; it just added another instrument to the conversation. It also 
meant I could get away with a self-portrait drawn from behind. 
 
 
 
 
James Faure Walker, Up 2009  (2010 Fine Art, South African World Cup commission) 33" x 24" (84 x 60 cms) 
archival inkjet print. 
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James Faure Walker, Drawing Spaces Self-Portrait, µ[µ[FPVIHOW-tip on paper. 
 
The third case is more speculative: astronomy. With all the advantages, drawing via a tablet 
onto a screen can give you, it does make the process remote and sealed away. It is one of the 
limitations. But pencil and paper has its limitations too. When accuracy really matters that 
technique can be useless. Before photography, pencil drawing from the telescope was the best 
method, but such a drawing was really guess work; it could not compete with the photograph, 
a much more reliable witness; that in turn has given way to CCDs and to digital image 
processing (ZKLFK¶VHH· in the more sensitive grey-scale, but use filters to reconstruct colour). 
This is a case where any personal, subjective or stylistic slant gets in the way. All you can now 
GRZLWKDSHQFLOLWVHHPVLVFRS\D¶UHSUHVHQWDWLRQ·DQLPDJHRIDQLPDJH It is also a case 
ZKHUHZKDWLV¶RXWWKHUH·LVQRWDWDOOHDV\WRFRPSUHKHQG- at least in terms of renaissance 
perspective, which was never intended to measure distances in light-years, to render dark 
matter, or account for light-warping gravity. The hidden maths in paint programs may make 
them more in tune: through pattern creation, massive scale jumps, and complex textures, you  
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James Faure Walker, Miniature Suite µ[µ[FPVarchival inkjet print. 
 
may be able to build images that express the vastness. The mind-blowing images from the 
Hubble Telescope ² FDOOHG¶DVWURSRUQ·E\DVWURQRPHUVEHFDXVHWKH\VHGXFHSROLWLFLDQVLQWR 
providing the funding ² only show one interpretation of the available data17. It could be 
¶GUDZQ·LQPDQ\RWKHUZD\VThis might be primarily a specialized corner of visualisation, or it 
might be just about drawing the night sky. But for those of us who enjoy tackling something 
out of the ordinary, it is a gift. 
 
6. Afterthought 
 
A final comment on this subject of drawing and technology, which brings me full circle. The 
way life-drawing was taught LQWKH·V² and I had the full range from the Coldstream dot 
and carry method to Leon KossofI·VHPRWLRQDOGUDPD² was in fact quite mechanical: the 
emphasis was on looking at the model, absorbing the experience, submitting to the discipline. 
You worked like a drawing machine: look, record, correct. Nowadays we might want to 
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emulate the thinking power, the reach of the computer. Alternatively, we might be prompted 
to find the most immediate method, zen-like drawings living entirely in the present moment, 
drawings too fast for thought, automatic drawings with no stopping and starting, pure real-
time calligraphy.  
 
 
 
James Faure Walker, Impro 2µ[µ[FPVfelt-tip on paper. 
 
                                                 
1 )DXUH:DONHU-¶Painting the Digital River: How an Artist LearneGWR/RYHWKH&RPSXWHU·3UHQWLFH+DOO
New Jersey, USA. 
 
2
 For links between drawn and algorithmic derived ornament see µ&RPSXWHU-*HQHUDWHG)ORUDO2UQDPHQW¶, International 
Conference on Computer Graphics and Interactive Techniques, Proceedings of the 25th annual 
conference on Computer graphics and interactive techniques, pages 423 - 434, Wong M., Zongker D., Salesin D., ACM Press 
New York, 1998.  
http://portal.acm.org/citation.cfm?id=280948 
 
3 Some of the points made in this essay follow on from these essays: 'Pride, Prejudice and the Pencil' in Steve 
Garner, 'Writing on Drawing: Essays on Drawing Practice and Research', Intellect/ University of Chicago, October 
2008); ¶$'UDZLQJ%RRNIRU'LJLWDO(\HV·FKDSWHULQ¶/LQKDGR+RUL]RQWH·HGLWHGE\Professor Ana Leonor 
Rodrigues, a book/journal on Drawing published in Portuguese and English, to be published 2011¶On Not Being 
Able to Draw a Mouse-Trap', International Journal of Creative Interfaces and Computer Graphics 
(IJCICG),Visualization Aesthetics, Criticism, and Design, (Special Issue, Spring 2011): 
http://www.igi-global.com/Bookstore/TitleDetails.aspx?TitleId=1161 
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4
 %UDGVKDZ39µ'UDZQIURP0HPRU\¶&KDSPDQDQG+DOO/RQGRQS³$WWKH'LQQHULQDVSHHFKWKDQNLQJKLP
(Sir William Llewellyn PRA (1928-1938)) for joining us, I asked him to drop a sympathetic tear for those of us who were 
humbler members of his profession, and who, while he was producing portraits of Royalty, had to derive artistic inspiration 
from rhubarb, or while hHZDVSDLQWLQJ3ROLWLFLDQVKDGWRVXJJHVWWKHSLFWRULDOIDVFLQDWLRQRISLFNOHV´ 7KHµ7KLUW\&OXERI
/RQGRQ¶KDGEHHQHVWDEOLVKHGIRUµ7KH%HWWHUPHQWRI$GYHUWLVLQJ¶ 
 
5
 ³Natural forms are mechanistic, for they are the product of universal forces. And these very forces are in their turn 
transformed by mechanism. The honeybee is a relay that nature uses: mankind, too, is a relay like the bee: machines are relays 
created by man, and the collaboration of men and machines creates natural objects which artificially we call artificial. 
Doubtless the bee considers its honey artificial. But does anything exist that can be called unnatural?´ 
From Ozenfant, A., µ)RXQGDWLRQVRI0RGHUQ$UW¶-RKQ5RGNHU/RQGRQ3DJH. 
 
6 ´,QWKHILUVWVXEMHFWWKHIRUPVRIWKH bathing-machines are, by themselves, objectionable, and, to adapt them for a 
picture, the introduction of some additional circumstance was necessary to increase the interest: the single figure is 
HVVHQWLDOWROHDGRIIWKHDWWHQWLRQIURPWKHFHQWUHJURXSµ 6DPXHO3URXW¶+LQWVRQ/LJKWDQG6KDGRZ
&RPSRVLWLRQHWFDVDSSOLFDEOHWR/DQGVFDSH3DLQWLQJ·-DPHV5LPHOODQG6RQHGLWLRQRULJLQDOO\3ODWH
XII. 
 
7 ´,QFLGHQWDOO\,PD\UHPDUNWKDWWKDW,QHYHUIRXQGDQ\KDQG-shaking after even a long bicycle-ride, but I have 
never tried a motor-cycle, as I do not like them, and believe them to be very bad from a health point and likely to 
provoke any amount of hand-VKDNLQJDQGQHUYHVµ$OIUHG:5LFK¶:DWHU&RORXU3DLQWLQJ·, 1918, Seeley, Service 
and CR/RQGRQLQ¶6XVVH[·SDJH 
 
8 Details can be found at: http://www.vam.ac.uk/collections/prints_books/features/computer-art/index.html 
See Beddard, H., Dodds, '¶Digital Pioneers· (V&A Pattern), V & A Publishing. 
 
9
 http://dam.org/exhibitions/plotter-drawings-from-1960s 
http://dada.compart-bremen.de/error.html# 
http://on1.zkm.de/zkm/e/ 
 
10
  Archives of past exhibitions, and useful sources can be found at: 
http://www.siggraph.org/programs/artdesign 
http://www.isea-webarchive.org/portal/ 
http://www.aec.at/index_en.php 
 
Recent comprehensive surveys include: 
:DQGV%µArt of the Digital Age¶7KDPHVDQG+XGVRQ/RQGRQ 
&ROVRQ5µ7KH)XQGDPHQWDOVRI'LJLWDO$UW¶$9$3XEOLVKLQJ 
6KDQNHQ($µ$UWDQG(OHFWURQLF0HGLD¶3KDLGRQ3UHVV/WG 
Lieser, W., 2010 µ7KH:RUOGRI'LJLWDO$UW¶, H.F. Ullmann. 
 
11
 http://dam.org/artists/phase-one/yoichiro-kawaguchi 
12
 http://www.doc.gold.ac.uk/~latham/ 
13
 http://www.itgoesboing.com/ 
14
 http://www.robkesseler.co.uk/ 
15 http://www.2010fineart.com/index.php 
 
16 Espacos do Desenho/ Drawing Spaces, FeEUXDU\WR´The draughtswomen/men draw one another +  
P2 - duplicate, Ana Leonor Rodrigues, James Faure Walker and Pedro Saraiva. During the period of 10 days, three 
DUWLVWVGUDZDQGSRUWUD\RQHRWKHUREVHVVLYHO\µ 
http://drawingspacesen.weebly.com/archives.html 
 
17
 See http://www.aestheticsofastrophotography.co.uk/ 
